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Output Set: N:\CRF3\03132002\I311689B.raw 

4 <110> APPLICANT: Rao, Gururaj A. 

5 Roesler, Keith 

9 <:120> TITLE OF INVENTION: Proteins With Enhanced Levels of 
10 Essential Amino Acids 

12 <130> FILE REFERENCE: 0571R2 

14 <:140> CURRENT APPLICATION NUMBER: 09/311,6898 

15 <141> CURRENT FILING DATE: 1999-05-13 

17 <150> PRIOR APPLICATION NUMBER: 08/740,682 

18 <151> PRIOR FILING DATE: 1996-11-01 

20 ^150> PRIOR APPLICATION NUMBER: PCT/US 9 7/2 0 4 4 1 

21 <151> PRIOR FILING DATE: 1997-10-31 
23 <160> NUMBER OF SEQ ID NOS : 74 

25 <170> SOFTWARE: FastSEQ for Windows Version 3.0 

27 <210> SEQ ID NO: 1 

28 <211> LENGTH: 249 

29 <212> TYPE: DNA 

30 <213> ORGANISM: Hordeum vulgare 

32 <220> FEATURE: 

33 <221> NAME/KEY: CDS 

34 <222> LOCATION: (1)...(249) 

36 <400> SEQUENCE: 1 

37 agt tea gtg gag aag aag ccg gag gga gtg aac acc ggt get ggt gac 48 

38 Ser Ser Val Glu Lys Lys Pro Glu Gly Val Asn Thr Gly Ala Gly Asp 

39 15 10 15 

41 cgt cac aac ctg aag aca gag tgg cca gag ttg gtg ggg aaa teg gtg 96 

42 Arg His Asn Leu Lys Thr Glu Trp Pro Glu Leu Val Gly Lys Ser Val 

43 20 25 30 

45 gag gag gec aag aag gtg att ctg cag gac aag cca gag gcg caa ate 144 

46 Glu Glu Ala Lys Lys Val lie Leu Gin Asp Lys Pro Glu Ala Gin lie 

47 35 40 45 

49 ata gtt eta ccg gtg ggg aca att gtg acc atg gaa tat egg ate gac 192 

50 He Val Leu Pro Val Gly Thr He Val Thr Met Glu Tyr Arg He Asp 

51 50 55 60 

53 cgc gtc cgc etc ttt gtc gat aaa etc gac aac att gee cag gtc ccc 240 

54 Arg Val Arg Leu Phe Val Asp Lys Leu Asp Asn He Ala Gin Val Pro 

55 65 70 75 80 

57 agg gtc ggc 249 

58 Arg Val Gly 

62 <210> SEQ ID NO: 2 

63 <211> LENGTH: 83 

64 <212> TYPE: PRT 

65 <213> ORGANISM: Hordeum vulgare 
67 <400> SEQUENCE: 2 
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68 
69 
7 0 
71. 
7 J 
7 3 
7 4 
7 5 
7 6 
77 
78 
81 
82 
83 
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Ser Ser Val Glu Lys Lys Pro Glu 

1 5 

Arg His Asn Leu Lys Thr Glu Trp 

20 

Glu Glu Ala Lys Lys Val lie Leu 

35 40 

He Val Leu Pro Val Gly Thr He 

50 55 

Arg Val Arg Leu Phe Val Asp Lys 



65 

Arg Val Gly 
<210> SEQ ID NO: 3 
<211> LENGTH: 198 
<212> TYPE: DNA 



70 



Gly Val Asn Thr Gly Ala Gly Asp 

10 15 
Pro Glu Leu Val Gly Lys Ser Val 
25 30 
Gin Asp Lys Pro Glu Ala Gin He 
45 

Val Thr Met Glu Tyr Arg He Asp 

60 

Leu Asp Asn He Ala Gin Val Pro 
75 80 



84 <213> ORGANISM: Hordeum vulgare 



8b <220> FEATURE: 

87 <221> NAME/KEY 

88 <222> LOCATION 
90 <4 0 0> SEQUENCE 
91 



CDS 

(1) • 
3 



(198) 



atg aac ctg aag aca gag tgg cca 

92 Met Asn Leu Lys Thr Glu Trp Pro 

93 1 5 

95 gag gcc aag aag gtg att ctg cag 

96 Glu Ala Lys Lys Val He Leu Gin 

97 20 

99 gtt eta ccg gtg ggg aca att gtg 

100 Val Leu Pro Val Gly Thr He Val 

101 35 40 

103 qtc cgc etc ttt gtc gat aaa etc 

104 Val Arg Leu Phe Val Asp Lys Leu 

105 50 55 

107 gtc ggc 

108 Val Gly 
K)9 65 

112 <210> SEQ ID NO: 4 

11.3 <211> LENGTH: 66 

11.4 <212> TYPE: PRT 

115 <213> ORGANISM: Hordeum vulgare 

117 <400> SEQUENCE: 4 

118 Met Asn Leu Lys Thr Glu Trp Pro 

119 1 5 

120 Glu Ala Lys Lys Val He Leu Gin 

121 20 

122 Val Leu Pro Val Gly Thr He Val 

123 35 40 

124 Val Arg Leu Phe Val Asp Lys Leu 

125 50 55 

126 Val Gly 

127 65 



gag ttg gtg ggg aaa teg gtg gag 
Glu Leu Val Gly Lys Ser Val Glu 

10 15 
gac aag cca gag gcg caa ate ata 
Asp Lys Pro Glu Ala Gin He He 

25 30 
acc atg gaa tat egg ate gac cgc 
Thr Met Glu Tyr Arg lie Asp Arg 
45 

gac aac att gcc cag gtc ccc agg 
Asp Asn He Ala Gin Val Pro Arg 
60 



48 



96 



144 



192 



198 



Glu Leu Val Gly Lys Ser Val Glu 

10 15 
Asp Lys Pro Glu Ala Gin He He 
25 30 
Thr Met Glu Tyr Arg He Asp Arg 
45 

Asp Asn He Ala Gin Val Pro Arg 
60 
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129 ^210> SEQ ID NO: 5 

130 <211> LENGTH: 198 

131 <2l2> TYPE: DNA 

132 <213> ORGANISM: Hordeum vulgare 

134 <220> FEATURE: 

135 <22.L> NAME/KEY: CDS 

136 <222> LOCATION: (1)...(198) 
138 <400> SEQUENCE: 5 



1 3 1 


dug aag c u g 


aca 


gag 


tgg 


ccg 


gag 


ttg 


rr 1" rr 

y u y 


rr rr rr 

y y y 


aaa 


teg 


rr t" rr 

y L y 


a f\ rr 
y ay 


4 8 


14U 


M6L LiyS IjeU LyS 


Thr 


Glu 


Trp 


Pro 


fin 


Leu 


v a x 


' j 1 y 


j-j y o 


Cpr- 


Va 1 
v a x 


ulU 




111 

JL 4 1 


1 

1 


5 










1 0 










15 








dad gCC day adtj 


gtg 


ate 


ctg 


aag 


g a c 


aag 


c ca 


gag 


rr r 1 rr 


c a a 


ALL 


a t a 


96 


1 A A 

1 '± 't 


Tiro Ala r T up 

LyS Aid Lyb JUyb 


Val 


He 


Leu 


Lys 


nop 


T t;c 

y o 


Pro 


Glu 


Ala 


Gin 


I le 


He 




1 4 J 


z U 










9 S 
Z J 










J) VJ 








1 1 7 


guL cug ccg g l l 


ggt 


aca 


aag 


gtg 


c* rr 


p\ p\ rr 
clay 


rr p\ 7k 


L. a u 


aag 


ate 


g a c 


eg c 


14 4 


1 4 O 


Vdl Leu Fro Val 


Gly 


Thr 


Lys 


Val 


1 ILL 


Lys 


ulU 


T\/r 

i yr 


Lys 


T 1 p> 

1 L ktz 


A c r> 


A 7" rr 
rtx y 




I 4 y 


J -J 








40 










4 5 










1 .) 1 


'-^ T_ d d g LLC LLL 


gtg 


gat 


aaa 


aag 


g a c 




ate 


(If rj 

y c ^y 


ca g 


rr 1" f 

y 


C C C 


p\ rr n 
ay y 


192 


1 D J. 


Vdl JLyS Leu rule 


Val 


Asp 


Lys 


Lys 


Asp 


as n 


lie 


Ala 


Gin 


Va 1 


P ro 


Ar g 




1 D J 


50 






55 






















i cr 
1j J 


gtc ggc 


























1 QR 

X J o 


1 R £ 
1 -J O 


Vdl Gly 




























13/ 


65 






























<210> SEQ ID NO: 


6 


























1 K 1 
1 D 1 


<211> LENGTH: 66 




























1 0 ^ 


<212> TYPE: PRT 




























10.) 


<213> ORGANISM: 


Hordeum vulgare 




















lo J 


<400> SEQUENCE: 


6 


























16 6 


Met Lys Leu Lys 


Thr 


Glu 


Trp 


Pro 


G1U 


Leu 


va i 




Lys 


Ser 


v a i 


UlU 




167 


1 


5 










10 










15 






168 


Lys Aid Lys Lys 


Val 


He 


Leu 


Lys 


Asp 


Lys 


Pro 


Glu 


Ala 


Gin 


He 


He 




169 


20 










25 










30 








170 


Val Leu Pro Val 


Gly 


Thr 


Lys 


Val 


Thr 


Lys 


Glu 


Tyr 


Lys 


He 


Asp 


Arg 




171 


35 








40 










45 










172 


Val Lys Leu Phe 


Val 


Asp 


Lys 


Lys 


Asp 


Asn 


He 


Ala 


Gin 


Val 


Pro 


Arg 




173 


50 






55 










60 












174 


Val Gly 




























17 5 


6 5 




























177 


<210> SEQ ID NO: 


7 


























178 


<211> LENGTH: 198 


























179 


<212> TYPE: DNA 




























180 


<213> ORGANISM: 


Hordeum vulgare 




















182 


<220> FEATURE: 




























183 


<:221> NAME/KEY: 


^DS 


























184 


<222> LOCATION: 


(1) . . 


• (198) 






















186 


<:400> SEQUENCE: 


7 


























187 


atg aag ctg aag 


aca 


gag 


tgg 


ccg 


gag 


ttg 


gtg 


ggg 


aaa 


teg 


gtg 


gag 


48 


188 


Met Lys Leu Lys 


Thr 


Glu 


Trp 


Pro 


Glu 


Leu 


Val 


Gly 


Lys 


Ser 


Val 


Glu 




189 


1 


5 










10 










15 
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1 Q 1 


dd3 


gcc 


aag 


aag 


gtg 


a L. L, 


ctg 


aag 


g a c 


aag 


cca 


nan 
y ay 


n c ci 

y °y 


c aa 


ate 


at a 




Li / S 


Ala 


Lys 


Lys 


V a X 


T 1 P 


Leu 


T VC 

by b 


A en 


Lys 


Pro 


Glu 


Ala 


Gin 


I le 


He 


i y j 








9 n 
z u 










2 5 










30 






1 nr. 

i y j 


gtt 


eta 


ccg 


gtt 


ggt 


aca 


aag 


gtg 




3 art 

a a y 


c\ c 

VJ b l_ 


tat 


aag 


ate 


gac 


aag 


1 Q £ 

i y b 


V fll 


Leu 


Pro 


Val 


Gly 


Thr 


Lys 


Val 


A 1 ^ 




nla 


l yx 


Xj y o 


He 


Asp 


Lys 


1 Q "7 

i y / 






35 










40 


















i y y 


g tc 


aag 


ctt 


ttt 


gtg 


gat 


aaa 


aag 


g a c 


a a c 




gcg 


o ^ o 
Lay 


g ll 




ay y 




V a 1 


Lys 


Leu 


Phe 


Val 


Asp 


Lys 


Lys 


Asp 


Aon 
noli 


T 1 P 

X X t: 


Ala 


Gin 


Va 1 


Pro 


A r g 


201 




50 










55 










b u 










^ U J 


g tc 


ggc 






























2 0 4 


Va 1 


Gly 






























2 (J _> 


b D 
































2 U o 


< 2 1 U> 


SEQ ID 


NO: 


8 
























"» n q 
^ u y 


<* « X X > 


LENGTH 


: 66 


























^' 1U 


< 2 1 2 > 


TYPE: 


PRT 


























211 


< 2 1 i > 


ORGANISM: 


Hordeum vulgare 


















2 1 J 


^' 1 A A 

< 4 U (J > 


SEQUENCE: 


8 
























214 


Met 


Lys 


Leu 


Lys 


Thr 


Glu 


Trp 


Pro 


r l 1 1 

bill 


Leu 


Vdl 


' j j. y 


Lys 


JCl 


v a x 


fin 


2 1 J 


i 

i 








5 










x \j 










1 5 




21b 


Lys 


Ala 


Lys 


Lys 


Val 


He 


Leu 


Lys 


Asp 


Lys 


Pro 


( j x u 


A 1 ^ 
rt. X a 


C 1 n 


Tip 
lie 


T 1 P 
lie 


"J 1 7 
^ 1 / 








20 










2 5 










30 






2 1 o 


v a i 


Leu 


Pro 


Val 


Gly 


Thr 


Lys 


Val 


t\ X a 


by o 


A 1 F\ 
/A x a 


i y x 


xi y o 


I le 


Asp 


Lys 


^ i y 






35 










4 0 










4 S 








^21) 


va i 


Lys 


Leu 


Phe 


Val 


Asp 


Lys 


Lys 


Asp 


A s n 


T 1 p 
X X fcr 


A 1 ^ 

nla 


Kj X 11 


V a. X 


Drn 

r l u 


A TTT 


2 21 




50 










55 










b w 












va i 


Gly 






























2 2 J 


b j 
































2 2-' 


^ VI A \ 

<. 2 1 U > 


SEQ ID 


NO: 


9 
























^ ^ b 


< 2 1 1 > 


LENGTH 


: 198 
























2 / 


< 2 1 2 > 


TYPE: DNA 


























2 2 o 


<JI.1> 


ORGANISM: 


Hordeum vulgare 


















"> J A 

2 .5 U 


< 2 2 U > 


FEATURE: 


























2 j 1 


< 2 2 I > 


NAME/KEY : 


CDS 
























2 j 2 


<. 2 2 2 > 


LOCATION : 


(1) • 


. (198) 






















< 4 0 0 > 


SEQUENCE: 


9 


























atg 


aag 


ctg 


aag 


aca 


gag 


tgg 


ccg 


gag 


utg 




a n a 

y y y 


aaa 




y u y 


y ay 


^ JO 


Fie l 


Lys 


Leu 


Lys 


Thr 


Glu 


Trp 


Pro 


Glu 


Leu 


Val 


Gly 


Lys 


Ser 


Val 


Glu 


2 37 


1 








5 










10 










15 




2 3 9 


aaa 


gcc 


aag 


aag 


gtg 


ate 


ctg 


aag 


gac 


aag 


cca 


gag 


gcg 


caa 


ate 


ata 


24 0 


Lys 


Ala 


Lys 


Lys 


Val 


He 


Leu 


Lys 


Asp 


Lys 


Pro 


Glu 


Ala 


Gin 


He 


He 


241 








20 










25 










30 






243 


gtt 


eta 


ccg 


gtt 


ggt 


aca 


aag 


gtg 


ggt 


aag 


cat 


tat 


aag 


ate 


gac 


aag 


244 


Val 


Leu 


Pro 


Val 


Gly 


Thr 


Lys 


Val 


Gly 


Lys 


His 


Tyr 


Lys 


He 


Asp 


Lys 


24 5 






35 










4 0 










45 








247 


qtc 


aag 


ctt 


ttt 


gtg 


gat 


aaa 


aag 


gac 


aac 


ate 


gcg 


cag 


gtc 


ccc 


agg 


248 


Val 


Lys 


Leu 


Phe 


Val 


Asp 


Lys 


Lys 


Asp 


Asn 


He 


Ala 


Gin 


Val 


Pro 


Arg 


24 9 




50 










55 










60 










2 51 


qtc 


ggc 






























2 52 


Val 


Gly 































96 



144 



192 



198 



48 



96 



144 



192 



198 
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™> c: i 


b d 
































~ Z> D 


<. J 1U> 


SEQ ID 


NO: 


10 
























^ J / 


* . ^ l l > 


LENGTH 


: 66 


























-JO 




TYPE: 


PRT 


























o J y 


< J 1 J > 


ORGANISM: 


Hordeum 


vulgare 


















J D I 




SEQUEN 


2E: 


10 


























Met 


Lys 


Leu 


Lys 


Thr 


Glu 


Trp 


Pro 


<o 1 Li 


Leu 


Va 1 


C 1 v 


T \j c 
Ly b 


JCl 


Va 1 
Val 


1 J 1 LI 


~ b J 


i 








5 










i n 

1 \J 










1 5 




J b 4 


Lys 


Ala 


Lys 


Lys 


Val 


He 


Leu 


Lys 


Asp 


Lys 


P ro 


C 1 M 

vj 1 U 


a 1 a 

Ala 


r 1 n 


Tip 

1 1 fcr 


Tip 

1 1 ti 










2 0 




















30 






^ D D 


Vdl 


Leu 


Pro 


Val 


Gly 


Thr 


Lys 


Val 




Lys 


rl 1 o 


TV T 

i y i 


by a 


T 1 P 


o 


Lys 


^ b / 






35 










40 










4 5 








^ b o 


Vdl 


Lys 


Leu 


Phe 


Val 


Asp 


Lys 


Lys 


Asp 


As n 


lit: 


A 1 a 


Gin 


v a j. 


P rn 
r 1U 


Arg 


j d y 




50 










55 










0 U 










J / u 


va l 


Gly 






























^ / 1 


b j 
































2 7 3 




SEQ ID 


NO : 


11 
























> "7 /I 

J / 4 


< J .1 1 > 


LENGTH 


: 252 
























"» "7 C 

J / J 


< J 1J > 


TYPE : 


DNA 


























J 76 


< 2 1 3 > 


ORGANISM: 


Hordeum 


vulgare 


















278 


< 2 2 0 > 


FEATURE : 


























"i "7 O 


<* J J1> 


NAME/KEY : 


CDS 
























2 o 0 


< J J J > 


LOCATION: 


(1) • 


• (252 ) 




















J 82 


<4 U U> 


SEQUENCE: 


11 
























"i Q Q 


atg 


aag 


teg 


gtg 


gag 


aag 


aaa 


ccg 


aag 


ggt 


gtg 


aag 


aca 


ggt 


gcg 


ggt 


J o4 


Met 


Lys 


Ser 


Val 


Glu 


Lys 


Lys 


Pro 


Lys 


tji y 


Vdl 


Lys 


i n_r 


uiy 


Aid 


biy 


Job 


l 








5 










1 Pi 










1 S 

i zj 




^ O / 


CfclC 


aag 


cat 


aag 


ctg 


aag 


aca 


gag 


iy y 


c C* n 

l, ^ y 


CI p> rj 

ydy 


ttg 


n't ct 


rr n rr 

y y y 


aaa 


ten 




Asp 


Lys 


His 


Lys 


Leu 


Lys 


Thr 


Glu 


T rn 

i rp 


Drn 
rl U 


r:ln 
uiu 


Lj tr U. 


Va 1 
v a x 


1 j i y 




Ser 


"» Q Q 

j o y 








20 










Z D 










s> u 






j y i 


qtq 


gag 


aaa 


gee 


aag 


aag 


gtg 


ate 


ctg 


aag 


gac 


aag 


c c a 


gag 


gcg 


c a a 


J9 A 


va l 


Glu 


Lys 


Ala 


Lys 


Lys 


Val 


He 


Leu 


Lys 


Asp 


Lys 


P ro 


bill 


a l ^ 

Ala 


i j i rl 


J 9 3 






35 










40 










A R 








j y d 


ate 


ata 


gtt 


eta 


ccg 


gtt 


ggt 


aca 


aag 


gtg 


ggt 


aag 


cat 


t ^ f- 

La L 


aag 


alt 


2 9 6 


I le 


lie 


Val 


Leu 


Pro 


Val 


Gly 


Thr 


Lys 


v a i 


biy 


Lys 


HIS 


Tyr 


ij ys 


lie 


2 97 




5 0 










55 










b U 










^ y y 


gac 


aag 


gtc 


aag 


ctt 


ttt 


gtg 


gat 


aaa 


aag 


gac 


7\ p\ 




y cy 


cag 


gtc 


300 


Asp 


Lys 


Val 


Lys 


Leu 


Phe 


Val 


Asp 


Lys 


Lys 


Asp 


Asn 


He 


Ala 


Gin 


Val 


301 


65 










70 










75 










80 


303 


ccc 


agg 


gtc 


ggc 


























304 


Pro 


Arg 


Val 


Gly 


























308 


<210> 


SEQ ID 


NO: 


12 
























309 


<211> 


LENGTH 


: 84 


























310 


<212> 


TYPE: 


PRT 


























311 


<:213> 


ORGANISM: 


Hordeum vulgare 


















313 


<:400> 


SEQUENCE: 


12 
























314 


Met 


Lys 


Ser 


Val 


Glu 


Lys 


Lys 


Pro 


Lys 


Gly 


Val 


Lys 


Thr 


Gly 


Ala 


Gly 


315 


1 








5 










10 










15 




316 


Asp 


Lys 


His 


Lys 


Leu 


Lys 


Thr 


Glu 


Trp 


Pro 


Glu 


Leu 


Val 


Gly 


Lys 


Ser 



48 



96 



144 



192 



240 



252 
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L, 


JOl 


M 

M 


■341 
j 4 1 


U7 


/ A £ \ 
{ 4 D ) 


11 n 11 
1 1 


0 r 


Add 


used/ 


lor 


S EQ 


ID# 


2 3 


T 

Li 


JO^ 


M 


■3/11 
J'il 


w 


( 1 fi \ 

\ -t D ) 


1 1 


0 r 


" X Pi a " 
Ada 


11 cpH 


for 


SEQ 


ID# 


j 3 


T . 

L 


0 / ^ 


M 


J4 1 


w 




11 n 11 
11 


or 


" y^ ^ " 

Ada 


used/ 


for 




ID# 


2 7 


T , 

L 


0 O U 


M 

M 


7. 1 1 

J4 1 


U7 


( 4 D J 


ll 11 


Or 


" v => a " 
Add 


used/ 






ID# 
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